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PURPOSE: A laser diode driver, an initializing! 
method for an optical recording player, and a driving; 
method for the laser diode driver are provided to 
drive more than two laser diodes by using one laser 
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CONSTITUTION: A gate receives channel control 
signals for deciding modes. A variable gain amplifier 
(20) amplifies output signals of a monitor diodel 
according to amplifying degree of each mode. A 

sample and holder(22) holds the signal from the; 

amplifier for supplying to an invert input of a differential amplifier(26). An analog multiplexer(24) selects a 
bias power level of a read current for supplying to a non-invert input of the amplifier. The differential 
amplifier outputs difference between inputs. An output of the amplifier is applied to an adder(16) for 
adjusting output level of a laser diode driver. A switch(30) selects a laser diode to be driven according to a 
laser diode select signal. An HFM(High Frequency Modulation)(1 8) outputs different high frequency 
modulate signal according to the selected laser diode. 
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(54) soim doi^e eehjihl oioi stuff wi\m/JM£JU\?\ zom zlejui aora qoi^e 
Hgioimgj^ ^ 

S7l«/»« S-XlOilAI aiOIAI QQI2E1 EHI017E1 P0I2E EEHDIbHOII 2£3A1 ^ul ALPC 

LHSSHS , o[Lf2J DOI^E EE r O|bH0il 2|§| <= ?H 012-21 fl|0|A1 CFOI^EMM 7^ ^ 

£J= §S, 01 CHI affitl- 7|7|°{ £71 ih IlEIH 7= &g)0fl Btt 201 D. 

§ WSM [&S LD DriverX *Hy JilCH d2:MCHI »6»KM oH& MOI73 AJs^ Em di^MCH! 
7M SflM &K7I ±?I*IM^ lEIM^Srzr * El MAI; #71 Ell 

01 Ai QOI2E0U1 mm\= mm £!£2j E r ?-I fl|*i# SL|E175^~ ELI El ErOjSES^Ei fll^EI^ S 
UEi d2i S«&«ESfe ^M&^Ei; #71 EllOlAi EK3I2E011A1 m^\~ mm 712 Eim 

s #7i ^ §^7i^ «mu- #71 seisbiaisi m^m i^mw &?\ mm qoises 

=■ £!:£SAI 7ky-7IM JfcthSfe 2# 19£5 gj-Q. 

£7^ v" 



E IS gEHBJ dIOIAj CHDI2E EErOlhflBJ =?£m SOI^ MEOID. 
E 2= BilOIAI CKJISE2J £01 = 3EHE0IQ. 

e 3s b ssh am mm doise EEHDibH^ ?si mqis meoiq. 

E 4a^ CD-RIBJ 71 dsli M0|^ I^EOIH, E 4b= DVD-RAM2] 7\mm 6J2#M M 

01 = itfSEOIQh 

E 5^ E 3CHI EAIS S*|(H °lOjA1 ^M&^Q^J ^IDi^i tf3SPI ?|tH EAIS Eh^EOIEh. 

e es s g-soii ccfM z.?m &m ^ soi= hmeoief. 

B ^SS H-^l^/ffl^ &AICHIA1 EilOIAI QOI^EP 3101^ QOI^E EEhOlbHWI ^ 2^^A1 

^51 ALPC 7|^t LHS6H3I, tlLW mm QOI^E EE^OItHOil °|ue £= ;H 01 90179 QQ|2Eif 

^ s-xl oi oil *\ti$t &?\m/xm zym a-a, heih ^gon ^ sjoiek 

E IS SJH CH^^2J 7171011 AFgEIH LD( Laser Diode) Driver^ S0|^ 20IQ. 

E 1 CHI EAI£J LD Oriver(IOO)^ ^£1*11 (10a ~ 10c), ^?lAlM(10a ~ 10c)M°J B^MM ^Eie^l^ 
o[= L,|Q^AH12) HEIBa|i(12)2| ^1 ^g£J g^E^ 5^1(14), 7^71(16), ^Ei 

H H^lLl ^271 (High Frequency Modulation ; 0\m HFMOIBh *J-)1 ^HlECK 
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^^U^^i^iVS m ™ ^oisEg kkm a«B(ina urn am. Hraioi±(sg oieooi*) m 

SI EIE Itt?J EOBDOfl WS*fe 3S(SS SST)S(pe&k current, bias current, read current)0| 

2!?isck 01 § eoiss zra noi gskidh asi /high iis peak control, uroioi^ urn 

SI 01 A|2 bias control, EIE Km 3101 read control )0D 2}M 

^?lxlM(10a ~ 10c)2J g^gg 1 El g^i 2)011 ErgSrSCr. 3EI13!A1(12)21 

7m DHx-UQi) °]7rEI01 ?m DBi SSUr= 7|S ai^ §gy Ur^S ?«|7fl SD. HdlU, gEie^i 

Ai(12)g t^^gc EDOI* DOIEE(DI£Aim #^ol 4 i3EIM^IAi (12)2| gq§ 

I^S(DIEAI)IHI BJti" Ifi^ kOI*l X!171Ur7l *|*l- H^Eh 2£ dH^f HFM(18)0«A| W4SHDI, 
01 5? Ur 2£ 7K*7|(16)« SSKM g^7|(14)2J ^r^Q. EH0IS CrO|£E(D|EA| 

?r#7|(16)°J ^qOi] SB§3r= 7m WatJCh 0|7| A1 H^D} Si £!s:£ 7 r S sl^ig 

a ^SEIDI Read Mode(HIAi°H A r g£!C r . 

E tOil EAIS mm SlCHAt ^?|XIM3J ;H4= A r gE|^ xHSHJ :£(2ch ~ 5ch)(^, 7m d^Oil SICH 
Ai°J ^ El»°l ^)(H| [Q>Er 2?H ~ 5;H7 r ^Hll ^ SIQ. 

EilOIAI C r 0|2E= E M EAIS H r Er WOI SEW \QEt &mfc 7r£!Ch E 2£ TOSHIBA 

A r g LD DriverS! T0LD9452MEI ^ iSi M0|^ «JE0|Ch E 2Dil EA|£! d r 2r STOI Q0|£ 

^ AHt^F £g s:wra en**- stohhai ss^oi wiea. «i# si?7r 

IIQmAOlE 25'CDUI 4QnW0|@ 301 70 * C(HI Ai ;r 20mWgES AlSrSCr. 01^ 7m 71^2] Alor LH X| 7|S 

0IE1& l\\&m= 71^01 Ar^ ED 01 XI H 01 (Automat I c Laser Diode Power Control ; ALPC)0| 

U. ALPCOil Ai £ «£2| ELI El CrO|2Ep fffttOI MOW C r 0|2E2j SAimH, E]|0|A1 D0I2E 

9 S^M alE^AI?! EilOlAi QOiaESI M^OI SXIH7I »o. 

ohAie.^ gEHQil^ OlElt!- ALPC 71^01 LD Driver LH01IA1 ^SufT^I ggp | COi|Ai 
2 Eh OIQfl [EfEh OIEWSIS M^DilAi «ISEI^ EilOffl ErOI^E MICH LD DriverCHI 

(HI aCHA1 °iE110|^r EeDil SArEf 2S^O| 4= 2= ^31 S0| SiSlCh Qj°7| *J= 

E^, 7m 7ia°l ^ K ^ m*Ef SCH LtHJ al-SOl 79DAm(CDBJ 635 650>m(DVDej § 

ZIEIH 410^^^ ^OrAIDI, J\m/M^ ^X\J[ 7\m DH^Il Z.^ 5^1 ^ ^^^^ 
□4 LDMs LDCHI ^H^^ ALPCg t|S M«0| ^S^r>il 01 CHI EOEF ° 

Arti" 4^H^J Sl^ iifi ?dim010fom, 01 i^^K HEIH 7^7r^ 

Oil S &0H7F £!CK 

b was «?i2i ' f aaf* waswi ^loioi ne^ ^^sai a^i^h^ alpc ^aidi, Eti- cf 

LDMl orU2] 4= LD DriverM M§$1= 3# H ^Si^ ^CK 

g WS°I ChE ^^1^ LO DriveriHI W\m/*m ^IB] ^7|t|- Ml^or^ 3011 ^ 

B WS2| E 4^1^ LD DriverCHI SiCHAi dIOlAi ErOI^E2J ^« ^^rOII [CrEh ^g^o^ 

a^&fe LD Driver =?m Ml^r^ 3 (HI 2Ch. 

m 




S?l, EIE Iih^l ^§ S?|g) 



BUHSOfl ^S»^ a*lffCIU3 UrSI S^L H|-0IOi^ E r ?J 




ChOI^Ep ^Ett= t!2SA| ^^^fe e 5t}5r= ^S^^ ZfCK 

&^i2j ere msm^ b wsm cue sag ^7is r was s^is/na sag ^? 

e &S0il 201A1, (a) S^ei 7m DHx« ^WM SHSfe SrS; 3! (b) 5HIS 7I« 0HM2I g^CHI 
BEJ EOOW CrOISE EE^OIHiOII EllOIAj CfOI5lE0iiA1 ^^E|^ aiO|Ai A!s2J EWI Ell WOO *IS«^ ? 

^71 2| E Erg B %"%m mm LD Driver ^ »gg 

pr7is/xna sag 71^ eeobai eiioiai doiseoiiai ^^ei^ edoitq Era eiw ^^wi ^ 
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Dm g^sj £20 S3* KM £ «r S oj 7 



— * safe CO — I S O 



E3?a I?S(H1 [&E LD 0river2| :?gg fiOl^ gaEOIQ. E 3011 EAIS SxlOfl S101A1 E 2011 E 

Aii! s«a gut!- ^mi= ^naofl chshai= satr si^se goia. asoo ch*j- ^ao*j- 

E 3011 EAIS §xl(200)= E 20(1 EAIS gxlOi) QSKfl 7hB0l^ g^7l(20), aS&«3(22), OIWS 
3 aEISqAK24), »SS*7I(26). 7flO|M(28). II El 12 ±?|*|(30)B □ ^tlltfCK 
?1IO|E(28)^ a-?|s/x|)AH Jul 2| 2E(7|s aE n g SE)1 xm XDDi 

d2i (peak control, bias control, read control)! SqSKH 2Ei 5M£tQ. 

E 



®7\mm& 717121 se^ Ai±g bich sxkdieads^ei §es xhseis se <ysg ^< 

21X1 E.t 01 2^ LD DriverOflAI 01 SE Sit)- gjq 5!M EH ^bloKMOt oh^ i?90l SI 

act. on sinispi mm twy xooi asss-a a^ eei snejo. 

iES SLIE1 CHJI2E2I §q i!i Mon-POl g^tt 



geom g^7i(20)^ eewi diei- zw as 

ai&SQ(22)= 7^01^1 5«7I(20)MA| gqEI^ Ajsl 



i&SESKH 7*=g=7|2j gtS gqoj 



HEI«qAI(24)g »l 01 M (28)011 Al EE dSOil C&EJ- HK)|0I£ W9\ ail biad current 

3= EIE ul^l am read cur rent 1 gqSI-Ot xh§g^7|(26)2J HlSj-g gaog 7flg*tQ. 

asswa^ ty-s gjqamists aqei xn gqswi si a. §3*71(26)21 7H+7i(i6) 

01 97(E|0I LD DrivBr(2D0)S| «q Elflff SSeQ. 

^?lxl(30)^ ^?§SH1A> LD1 £tqm7l $|*t S2SAI ?*7|S/j||ah =xj i7 |0fl xj-gg ^ 

^ 0H*II2| § = 011 [Q-E|-g§E|^ LD *W {4± sel-LDOl S|*H d^SIEK 

HFM(18)E ^MSmAI- LD0II CD/El- 2|7I E^ Ji^n} ai^s gq*!E|-. 
E 300 EA|£i &*| 2| SO gMSI gS*tEh. 

^*lxls(IOa ~ 10c)0)l^ Af§5UWSfS 0101X1 EH3I2E2) EhSI ailM(EI3 EhSI ail, dl-Old^m 
£ 0IEI0I2) Km 311, EIE EhSI 2111)01 S|g*f£ 2f?l(peak current, bias current, read 
current )0| 2|2f °J7hSEK 

giM nm apes u-7i^/xiia« uh^ s^eih sahdi, ^ aiich aissceih 

a^-l fllCH peak control, bmiOli K($| fl|0) Aig; bias control, EIE E^J 7310) aj^ reac j 

control )0|| 2|tH a/2=SCh 

E 4a^ CD-RW 7|s g^S SOI^ EI-SEOIH, E 4b= DVD-RAM }|s §5fg M0|^ E^EOIEh. E 4a 
S! E 4bOBA1 (a)= &q£! NRZIQIOIEIOICH, (bfe aiOW C|O|£E0||A| #qEI^ 7|s l^OID), UCHAI 

m= mo\ dsi Emiae u-eh.hu sick hioi ajsmi ^tftJ-oii £j$n ?\m m±w =g*t e^s pi- 

XI £ i!S LD driver.out 28 ^> £(Eh 01 L D driver.out^ dlOlfl EhOISECHI °l^E| 

U, aiOITSI EhOI2EM^E1 (b)2| 7\m 20)SQ. 



n ^°wi so. oiatr ee eaoii co-s &#q°i ass auH qoi^ecoiead, phsoi^ mm 

71(20), a«4SQ(22), »SS^|(24). 7k+7|(16), 90173 D0I2E(DIEAI)S ^SEI^ S| = =0J £| 

^, EIOI79 UOI2E2J #q Efl^jOl ELI El EF0|2E(O|EAI)M s 5m 2§SEh ELI El LI-OI2E(0|E 
AJ^vtl.A-!^^ 1 ?- 7ra 01^ 5^71(20)0)1 2|oH Ah§ a EM CO/Eh 7IB5|og §^EIU ^5M&^ 
□ (22)00 SloH a^EglEh. tJ-S, 0FyS3 »Eiaq/c|(24)fe EECHI [CfEh bisa current read current 
m <3 E -*!SK)f xfg 5^71(22)^ (22)21 #q2h 0fe^3 



xH «q«JO. 



aEIM^iA1(24)2| gq2| 



0|im 7flO|M(26)^ i«a 7HIOI i!2i§ gjqel-01 EEI S^§H2, 3E1 LHHHH= EE ajs§ 

7H30|^ §^71(20), HBa«Q(22). UEIJl ^ElMejAI (24)011 fljS^D. 



I 1= >1I0IM(26)2J EE 



MOI^ 20ICK 



read control 


erase control 


write control 


mode 


UiH 


0 


X 


X 


disable 


LD Driver disable 


1 


0 


0 


XI 


HFM om 


1 


1 


0 




HFM on/off 


1 


0 


q 




HFM off 


1 


1 


q 
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3 1011 MOIAie Br£r iTOI >ilOIM(26)= OlMOIZi SUCH £}±2.Y 7R SUCH dii Oi^ Z\LWl °^E\ 
M(5 1CKI Ai 12! §^)trS 715 §1 ^71 5EI B^SrH, H^XI S£3 Sfj£» SES SttthCh 

E*l, >i]0IM(26)^ EIE SilOi ^ElMUrXI fl]0|XI ErOi£E?|- ^§E|X| 8WKU Sfe C|± 

oil oi m sEg ssath 



noii [era- 7 r eioi^ s^:?i(20), 

&SEi (22)71- 3^ «s ^7|^S 



S. 10(1 Ala- SOI Til 01 e (26)00 AI 2E7f E^EIH 

4SM&gQ(22), OftfSn 1147I(24)°J m%0\ igg[f, 

readSEEJ g° 7rSOI4 g^7|(2Q)0j] AI read gainOI £SEIH, ^ 
S gSf&KQ, OttrfSH §EIM*]A|(24m read cur rent # tfiH^Q. 

write a erase SE2J 3° 7r£OI4 S47I (20)011 AI write gairOI £SE|H, a§&SQ(22)7 r 2*71*1 
gs^rOL i]Ell-*]A1(24)= bias(?*£ erase) current^ flOffiD. 

0IUH°J «§&«E ^71^ bias control£!2°| ™E|* ^ gtHlAI Ar§*lCK 

S 2= ^e&^P(22)ej a 52 cl S0|£ 5J0IEF. 



^5 


^M&^E ^2 £3£ g-S 


di in 


0 


bias controlM HCHS 


CHI Ai gfi£»- a^ei-tie *mia 

AI-SS 4^E 2iQ, 


1 


bias contra 121- 013^1 1» XI S ^El 
3of01 


2 


bias control 21- 01 2» XI 3 £eE| 


3 


bias control 11- 01 3*h XI S feEl 
s«IOI 



£ 5u I 20il CP-S £«M&^E £01^ EhOISEOIQ. 

(22)71- bl-OIOi^ MO\ d^M A cSi^^ 3^ HHJIOI^ SUCH dS:7|- HI 3 SUCH ilsLr EIE 
SilOj AjHOil Xi^EHDIE^ £3!D0| £0|or7l UHSOICh E£h 2J2E| = Dr3-^IHI0|^ IJOICHI 0} 

ei- ^eim^i°jm ^2oi~ ^01 u ?\mm?t zmm ^e^aiti ?\mm= ?\m s^ioii 

SiCHAi El 3 SUCH £J£U EIE SUCH dsCHI Ulftl BSSOI SJ7I [US0I7IE SI-Q-. 

OI71AI, £j^E|^ NRZI ais:^ bias control n sfj| Q^CK 01 = bias control £271- 

first pulse rising edgeSh cooling pulse rising edgeOIIAI [U-Eh □ 1^ 401 7r^E|7| [IHgOIQ. 
5! XI SilCHErU ») 

E^, HrO|CH± SiiCH d^M AI3AIZJ ^2:2] AlZj" E^l^ 7\m DH^i^i ^7|2h g^MI EAI 
EICH ?iQ. HEiLh gHEM tf^5PI ?|^hOt XI 2 A|^ EWr 71^ DH^i^J ^?I^Q f^HI 

^^lx|(30)^ ds: sel-LCDil CDJ-Bh Ah^hUXh LDM d E ^^^ C1L WIS MCH CD MB2J 780nm^J 
LDM ^^or71Lr DVOT^2J 650nmM & E -%%> ^ SiQ. LD2j aieh ^|^/S«^ 7171^1 ^7|thA| ^ 

tS^IEI-. 



E SHI SJCHA1 s60^Ei s68D r AI 



HFM(16)E Ahg^rHAI- m= LCE] §W0ll LKF Ai^ LIE ^HF^ ^ H7M 
MtJ-Eh. HFM( 16)2| g^E d E -^ ^2 sel-LDfHI ^JoH SUCH^Cf. 

E 6^ S ITS OA [Q-S ^7|tr §! ^§ SOI^ ±#EO|Q. 

^ ^?|tr ^gOfl ^H^rH, s74^E1 s96J|-AI~ ^ g-gOil ^H^Lr. 

3^ ^ h S& OIEICHCIS WM)S\ S^HlD.(sfiO), 

□! EICH Oil Sf-Til ^7ltrM ^*S*CK 4, sel-LOp M^rCW Argol-HAr ^fe LDt S^SHI, EflOITB 
ErOI^E EEf-OltHCHI A1 □ I EICH CHI #mmO\ S ^M&^Ei(22)M ?|*h a§§ E r 0|3 

S^M A-ilHorCR, 3EII2 l*m t±J\\ (monitoring boundary) It £S*JC r .(s62) Oj7|A), S# ^|^ a|0|X| 
ErOI^ECHIAI #^E|^ BllOIXi ai^b] n r SI ai^OI CHii SE2J g?|0ilAi 3^011^ EhOIOI^ 

S?| 4^ E| 3 3^11 H£7r tfTIIM LrEr^EK 



OI^AI^ITjLI- ^9i±m SlCH^ a/O-SAISD. (s54) 01^ LD Efl^lf ?| 



LD EII^M EEs ^ AltiCh. (s66) LD Efl^M SE^ *J\mM Zj-Zfoj read, erase ^ write 71^ 
S§ AI2!- Z^^S #q^fH Oil aUEISWHSAN 2f2fS| Mg^rH, LCEI 01^ E| 

^^or^ EEOIEK OlEitl LD Eil^M SEz ^7ltrA| LDM 2AFoF7| ?|o|| AFSEI XI Si" g^SOil 2™™ 
4tSl ^E SiEF. 

4, 2Ar5r71Lr MSu r 7| ^|5fDj A|-©S 4= SiEf. 

LD Eil^M S^AI 01 EICH Oil 7|sei Xr^QII 1 4= 2iQ. CP-EhAi LD Eil^M SEA! DICICH 

2J 5ILH5 E^ £121^5 0|^AI7l7iLr E71^ A1MH 1^5|S2J CHM^^M 5|CH^ SA|7|7iL|- ErS 
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A|=q 7IHS A^li S2of^ W. i[5JSf sISU^/slLH^S 0l§A|?| = 3SL^ [HMS!*e 3|LH^ 
Eii^MM SI*J ±R A13S S±StlT 4= 21Q. 

OilEi Oj^e SA^LK(s68) CHI El 7 1- s62E^i S ^?ISr01 LD HI^ES eWIO. StS 30^ 

mo 23 MEW ^§1-3 sTOEKHOOAl 2IE1SMM g^AI^H § g^ [fi 

mzw sisl^ s?4^ atmoi sei ^SoCTu sboewds stsai-oi 7i§ hem 
xiia eeoui= e^(s?4)a QioiEi xH^(s?6)e amen m^m ^tma. 

7|^ SE^ XISEI3 21*i ^XH bias current! 79St^D.(s80) 
bias currents 3S**0.(s82) 

bias currents U\RmO\ If**! ^CHLr^ XI M ETStNIK (s84) 

IT*! U9I LH s 3^ EM EPJ(s86), 7|s B*l(s88), QIOIEI gg(s90)e ewa|o S $mYO\ L1IQIE1 
1 7I^D. 

E 3Bj Sx|~ 71 ^A| bias current&g 7|£S^ ALPC S5ta ^tSsl-ES SfiAl peak u r ?JDil CHffHAi ? 
7|™£g peak current! HI CHS KM M£MT 4 SICK EMM" bias current^ I™ B9IHAI mm\- 
%m 2^ peak current °Ai^ 4=E HQ. *L E 20ii EAIS USEOilAi 7I#7|7|- eij 

orTiu 2^ s^e ara &g « sa. 

bias cur rental- |r*f **Z\W KOiy 3^ ^, SiSSf 0I#2| BiK^ 2il 3^ peak EMIS MS 
SCTU 3AK» *JO. 0I3S LDW1 CD-Eh «JW UCM 12*3 LID I- 7H^1 B«°| «S£?I- § 

7HT 301 Q. 

S^HS SLHS/aH^S 0ISAI5I7IU CHMSJ^M sICHS H/OSAISQ.(s92) 
□IE! =a Ell 01 S =g ^S^J 711 #011 EJSfl i+«ttCh (s94) 

£«S SSS« ^goKfl peak(write) Hr°-IM ast>a.(s96) 
S80EP13 StSSKDI bias currents SDilOi^Q 

6»t* bJh£h BO I B ^CH| [[fe MO 1 73 O0I2E EEJ-OlbHir W8MAI APLC gS,>« 4*«m°£ STJffl- 
SflOl 2J*}- £g3« SXISfe H2rM 7r£!Q. " ' 

E*h t\l_m mm Q0I2E EErOlbiiS JH^J EIIOlAi EEhOitHS 4" Si^H^ 0ICICH2J i5h 

B ^-SOil [[)•€ ^^Itf- EilOl^ QhOI^E EEhOlbj^ Q4 7H^J EilOIT^l QOi^EM 

§ ^l^/^H^ SfflWI °iCHA1 71^ OH flt Oil ^g^rCH M 0| Tel POISE EElOr^l ^7I^Kfr a 

b chi mm mm nmisE°i ^ g^as aioixi qoise^j mi xgtt 

1. EilOl^i C1WISE01IA1 M^EI^ aiOl^ Ai^Ei 5^ ai^MS aCHSPI ?I*J xH^ 7HICH dS 

fe^i xHy ^ioi AisMQii es^roi ^Hg- aiora aih^i k^-j oiaeoii ^gufe s^iMtaiB 

^§ bHDI0i± Er?-I 3?L B|E JL[% 23?l^)# ^ ^/S^ufe ^?lxlM; 

^2! mm Qoi^EOiiAi m^ei^ nam asg m« aia« aua*j& aua choi^E^^Ei as 

El^ ELI Ei iJsM ^M&^E5fe ^#&SH; 

^1 3101*1 CrOI£E(HIA1 ^^E|^ Ell 01 7^1 AjS:°| Km EII^M ^Suh™ 715 ai^EF ^71 
SEOilAI 0^EI~ ^M&^E aih2[.oj ^ e A^r^ W§ g^7|J S 

fe^i »e e^7i2j mm>\- ieim^ai^j m^m ?^mo\ &?\ mm doises 7^1-^ ^2:^ 
m m^t[~ ~?\&j\m *m\= mm poise EEmib«. 

m^t* 2. aiww 2101 ai, 

s e^ra ^71 aM&saQii M^mzz ?mom a 

fe^l §9|s/x||ah S ^|2J §3T SECHI [[f£r A1S D€ 715 ai^M ^Uh^ Oh^3 lEIM^IAIM □ 

^Hior^ i§£g mm qoise eewihi. 

3. 2ACHAJ, ^71 7^01^ g^7IEh ^71 OFb^H 1EI1^A|EJ EE(HI £i«f § 

^71 S7W/«« Salt BlOISfe ^E^S^Q fllSEI^ ^ EIIOI^ QOISE E 
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«^*J- 4. aSNHI SlOiAI. 

#71 3310) SHaKM #71 IRIWXBtf §3t|2| gS|- SEM S^oKQ, SHS §^ SEOi] 

CKh #71 7r2 01^ S^7|2|- #71 Ofe'SH BEISe«A|°| «|OISfe XI 01 Ml Qi ^?H|Sr^ 2S 

^g^s s r = mm poise eehjihi. 

8?tt5. XD4WHI SiQIAL 

#71 lEIM^AI^ aiOI*| 0<M°| HKJICH± D}$| fltii Xlgufe HK)|CH± SOU ?5 2S| a 

eie ihi ami ns«= eie am ^§ ssii sssm, #71 no\^ mo\w ara- u% eedoai 

£ #71 EIE aiiS 2 SIM 3EIH 71^ S ^7i SEWAIS #71 tdHDIOi^ Ml :?= g*|B 715 
£!s:£Ai 31 i9£^ Srzr aiOlfl Q0I2E EEK3lbH. 

E15*f0fl 2UMAL #71 ™mm = UMDICH^ flICH ^s:BJ °JjEIM =?ZW\M ^tSEI 

& 2ii ^g^^ mm o-oise eewi«. 

g^tJ 7. SKHHI SiCHAI, 

#71 ^#&SQ2J #71 HhOIOi^ SIOI £J2:2|- OIM AI3AI*] ^ BR (AND) 3d* KM 9 

012 dftSJ 9|E|M ^ZKHIAI *«EI& 21 HS££ Urir aiOI*i QO|£E EEK3IU1 . 

SW 8. fllTfiflfl ^01 AL 

#71 HhOICH^ *II01 AISAIg] i!2?J AI3 AlZh BSI£ 7|« DH*II2| *7|S|- gSt* 21 « 

s^^ «s ami*i qoise eekjiw. 

9. BITtHHI 24CHAI, 

#71 HhoicH^ nm Aj^e XI3AI& xis Aizi" bsi^ ?\m mnn mm ?7imd »s 21 § 
9£g *h& aiow qoise EaroiH. 

g^t* 10. n^voi aoiAi, 

#7i >iioi 01 ami* sioi ^ssi- 71 m mo\ ^21 g^j ch^ sh-ct sqEissra 7m ^ ^ti se 
s 5»«2, h^ai sea xh^i 3a ns^ mz= mm qoi^e eekjihi. 



II. flMOUH SiCHAI, 

a 



71 XIOIM^ EIE XII 01 A|27f 2|E|£STO aiOIXi Q0I2E7I- SWOt U^OilOlM 

e^ E^e^ i^£s aioi7"d c^oi^e eei-oilh. 

S^tT 12. fl|4*HHI ^OiAl, 

#71 7h^7|°| ^OIE ^ ^H^l aiOl^i QOI^ES Aiq^o^ ^q^|-Dj^ EilOITg QOI^E £™ M 

±m ^ei^ ±zmm □ ^his^ ngs^ aioi^ qoi^e eehdiw. 

13. ai2voi aoiAi, 

H-SISDil °J*j- iOIZiCHi 2|t»" St^M Xi!7iuh7l Sltl H^Ef- ^5 -^2f mmiO\ #71 7^71011 

a^fe n^uh qi ^ais^ m#^^ ami 7^ qoise EEmim. 

14. *J|13*KHI SiCHAi, #71 H^Eh aiOl^ D0I2E >JS(HI [[[Eh ^71 CFE ^ah 
4= S 37IM 7CT^ H^IIf- «^ dSl 2M ^9^^ 5^ aiOIXi QOISE EEhOltH. 

(a) #^£! 7i « mm^i m^m Bmm^ nhg; 9 

(b) 71^ oHaig g^cHi cuEh aioi73 croifiE EEroiffltHi aoiTa DoifiEMAi m^\= mm 
ds:^ am ai^oii m^i= 2 si Ms ^g^fe ni-gM ^tm^ ^71^ ah 45 g-^n ^71^ &g. 

g^tr 16. fl|15*HHI aCHAI, 

#71 (b) ii-ss ami^ qoi^esj m^m suE^fe suei qoi^e^ ^ee ^m%m aotAi 
oj— _s£2j i a *i (Hi ai ^Am~ *mm s§o^ i§£s uh^ m?\m/im sxi 

17. ^115^1 aDjAJ, 

(c) &5jSl DIEIOHHIAI QIOIH^ 7|^EIAI ^ ?223 0I^AI7I^ 2f§; S 

(d) mm DoiaEei =^ #ehs eii^mui-^ sf§# q ^Hisfe ms^^ vim/nts # 

x|£J s7lf|- 

S^t? 18. nUTUH aCHAi, 

#71 (d) Ifg^ aiOl 71 ENDIVE EEhOIbi SohOIS read, erase 3! write 3SIM g§ AlZr 

^ S^tTISUl 019 aUE1S*^S« 2SIM Sg^rH, LCE| 01 # °°| Eil^Muh^ 2! 

# ^9^^ Sfe &7|S/^A| #x|2J s7|th 

S^Sf 19. aiSUOil aCHAI, 

(d)EOOIW ErOI2E2j #EHs Eil^M^r^ 2r§M □ =?Um= 21 ^9^^ 5fe &7|s^||ah x^, 
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m^tt 20. 11 StMHl SiCHAI, 

(d) 2>§s EflOl^j POISE EEK)|bHSSKB2 read, erase %} write 7§ 2?IQ AI2r 2|3?E 

IKfJr 21. ^I^/JB45 SxISJ 71^ EEOilAi 500173 QOI2E0I1A1 S^EI^ &Om mj Ml 

9!S0f] £fgSKM £110173 OOI2E EEK)IBi°l HhOIOi^ ^1 323^ g-»0il 2JOIA1, 

(a) HHDIO)± 2$lg ^§Sr= 2rg; 

(b) £f]0|73 QOI2E011AJ g*ME|£ Q]0|7a tl2£¥Ei UWIOli fil^SJ ggg gg-g^ qj 

(flags timo\± Km mmsi itssaoii £§&toi hhdich± 3911 a^se iuss stm= a 

22. 121tHHl SiCHAJ. £71 (c) 

ass uraio)^ aw era si ss&oi ^§21 §g ^ lhoo SL=Jm ssskh, igsj gg sj-td m 
on am s^wi^ ukjich^ *m a us sgara skq, ag *ct loom 24x1 33 g°on^ gg 

L_rU I _i_ — —.crUlcii— J to e>fcS» 

f ^,23- _ IJZ^M apj Ai, ..(c^ 2hS ^.2,gJ_HmiJW_4 iD$|_ai^ °| S§2t0[ ±§2| fjg g 
Ttl LHOlJ jUAI lis 

bH 



t Da 



^euk Current 
Pea< Control 

Bias Cu-rent 
Bias Control 

Read Current 
Rood Control 

nr ON 




12 

D'jver_out 




0 SO 1 CO 150 233 
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